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Abstract

Central line–associated bloodstream infections (CLABSIs) are common, costly, and largely preventable. Consumers 
who want high-quality care should have access to CLABSI rates to make health care decisions. The authors searched 
state health department Web sites for publicly available CLABSI data. Fourteen states, all with mandatory CLABSI 
monitoring laws, had publicly available data. The authors identified significant variation in the presentation of infection 
rates, methods of risk adjustment, locations and care settings reported, time span of data collection, and time lag to 
reporting. The wide variation in availability and content of information illustrates the need for standardized CLABSI 
monitoring and reporting mechanisms.
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Health care–associated infections (HAIs) impose a 
significant burden on the US health care system, account-
ing for 99 000 deaths and $28 to $45 billion dollars in 
direct costs to hospitals annually.1,2 Central line–associated 
bloodstream infections (CLABSIs) are a common, costly, 
and often lethal type of HAI, accounting for an estimated 
31 000 HAI deaths each year.1

Most of these deaths are preventable. In 2003, a mul-
tifaceted quality improvement program illustrated that 
adherence to simple and inexpensive evidence-based 
practices can significantly reduce the rate of CLABSIs in 
intensive care units (ICUs). Over an 18-month period, the 
mean CLABSI rate per 1000 central line days in more than 
100 ICUs decreased from 7.7 to 1.4, and the median CLABSI 
rate per 1000 central line days decreased from 2.7 to zero.3 
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Furthermore, teams sustained these reduced CLABSI rates 
an additional 18 months after the initial 18-month period.4 
Others have achieved similar results in regional and pedi-
atric settings.5,6

The US House of Representatives Committee on Over-
sight and Government Reform, compelled by the possibility 
of reducing the costs of health care while improving quality, 
conducted a survey of state hospital associations to assess 
hospital activities to prevent HAIs.7 All 50 states reported 
efforts to reduce HAIs, and a large majority identified 
CLABSI reduction as a top priority.8 Yet consumers often 
lack information regarding CLABSI rates, and hospital-
level public reporting of HAIs varies widely.9 CLABSIs 
are perhaps the best HAI candidate for public reporting 
because the Centers for Disease Control and Prevention 
(CDC) CLABSI definitions are well established, monitoring 
mechanisms exist through the National Healthcare Safety 
Network (NHSN), and inexpensive interventions can virtu-
ally eliminate these infections.10 Despite this, the quality, 
amount, and format of HAI and CLABSI information pre-
sented by states vary widely.

Without mechanisms to ensure that publicly reported 
quality measures are standardized and accurate, there is 
potential to misinform key stakeholders in health care.11 
In this article, we describe details regarding state efforts 
to publicly report CLABSIs and discuss the need for stan-
dardized data definitions, data collection methods, and 
data reporting requirements.

Methods
Data Collection

We limited the data analysis to CLABSIs because these 
measures are well defined and mature when compared with 
other HAIs.

The laws, administrative regulations, and state plans of 
50 US states and 1 US territory (District of Columbia) were 
reviewed by one of the authors (JR) to determine if the 
state provides for CLABSI monitoring, whether the law is 
mandatory or voluntary, the data collection entity used for 
reporting HAI data, if public release of data is required, 
the public reporting mechanism, and scheduling for such 
public reporting.12 JR conducted a search of relevant HAI 
keywords in the Lexis-Nexis legal research database to 
find state HAI-related statutory laws, found HAI regula-
tions on state administrative regulation databases, and 
located state plans to address HAIs on the CDC Web site.13

We accessed Department of Health Web sites for pub-
lished reports on HAIs and CLABSIs. If a report was not 
found by following indicators such as health care quality, 
data, and/or statistical reports, one of the authors (MA) 
conducted a page search for the following terms: CLABSI, 
CLA-BSI, BSI, bloodstream infection, HAI, health care 

associated infection, hospital acquired infection, nosoco-
mial infection, and mandatory reporting. We accessed all 
online data in June 2010.

Data Analysis
After locating each state’s laws, HAI plans, and CLABSI 
or HAI report if available, we abstracted information relevant 
to 5 key areas: monitoring/reporting practices and public 
disclosure mechanisms, CLABSI rate data, risk adjustment, 
location/care setting, and report logistics. For each of these 
domains, we considered the following questions.

Monitoring and reporting practice. Do states require man-
datory or voluntary CLABSI monitoring? If so, do they 
report to the NHSN or another data collection entity? States 
that do not report to NHSN may report to a state agency 
or state contracted entity responsible for administering the 
state’s HAI program. What are the mandated public dis-
closure methods and release schedules of each state?

CLABSI rate. Did states present CLABSI infections as 
a rate per 1000 central line days so that inter- and intra-
institution comparisons are possible? Does the state use 
standardized definitions developed by the CDC for NHSN?

Risk adjustment. What methods, if any, are used to risk 
adjust CLABSI rates? Reported CLABSI data can be risk 
adjusted by location. Two risk-adjustment methods are com-
mon. The first, standardized infection ratio (SIR), is the 
observed number of infections divided by the expected num-
ber of infections. The “expected” is based on historical 
NHSN CLABSI data.14 The second, device utilization ratio 
(DUR), is a proportion of device-days to patient-days.15 The 
denominator helps control for variation in the average length 
of stay by location.16 Studies have shown that device expo-
sure varies by ICU type and correlates to an increased risk 
of HAIs.16,17

Location/unit setting. In what locations or care settings 
are CLABSI monitored? Are CLABSI data collected 
throughout the entire facility or in specific areas? Do states 
report by unit type only, by hospital/nonunit, or by hospital-
specific unit? Unit type only indicates that the state aggre-
gated CLABSI data by similar unit types (eg, surgical ICU) 
across the state. Hospital/nonunit indicates that the report 
presents CLABSI information by hospital, but not broken 
down by specific unit settings within each hospital. Hospital-
specific unit signifies unit types within each hospital that 
reported data.

At the unit level, states can summarize information by 
critical care, inpatient, and/or specialty care. Evidence about 
CLABSI rates by specialty provider type is limited, but the 
literature suggests that long-term acute care hospitals may 
harbor increased CLABSI risk.18,19

Report logistics. We looked at the period of available data 
for each report, the time lag in reporting, and the total period 
of available data by state.

 at PENNSYLVANIA STATE UNIV on May 16, 2016ajm.sagepub.comDownloaded from 

http://ajm.sagepub.com/


Aswani et al.	 389

Results

State laws mandate CLABSI monitoring in 28 (55%) of the 
50 states and 1 US territory we surveyed. Three states (6%) 
have laws that codify a voluntary reporting process. As of 
June 2010, we found no laws related to CLABSI monitoring 
for the remaining 20 states (39%) (see Appendix).

Of the 28 states that mandate CLABSI monitoring, 
24 (86%) require hospitals to submit data to NHSN by law. 
Three states (11%) require submission to a state agency, 
and 1 state, Montana (4%), requires reporting to a state 
entity. Per the statute, a state agency is responsible for 
administering the HAI program, whereas a state entity is a 
state-contracted system responsible for administering the 
HAI program. Public data reports are required in 26 (93%) 
of the 28 states with mandatory HAI laws, yet only 14 (50%) 
of the 28 states had public reports available online through 
their Department of Health Web sites.

Of the 3 states with voluntary legislation, 2 (67%) 
require hospitals to submit data to NHSN and 1 (33%) 
requires data submission to a state agency. Public data 
reports are required in 2 (67%) of the 3 states that have 
voluntary HAI laws.

The 15 states with publicly available CLABSI data 
(14 mandated states and 1 voluntary state) vary in how 
they report infection data. New Mexico, a state with vol-
untary monitoring legislation, posted a single state CLABSI 

rate. We did not include it in the tables because it represents 
data from a small beta of their public reporting process. 
The following results reflect data from 14 states, all with 
mandatory CLABSI monitoring laws.

Twelve states (86%) publish infections as a rate per 1000 
central line days. The 2 states (14%) that do not, Illinois 
and South Carolina, reported number of infections and 
central line days, but did not calculate a rate per 1000 central 
line days. Five states (36%) adjusted infection rates by SIRs, 
and 4 states (29%) risk adjusted through DURs (Table 1).

States also vary widely in how they report CLABSI 
data for public consumption. Seven states (50%) aggre-
gated and reported CLABSI data by unit type only (eg, 
CLABSIs aggregated and reported as a single rate for all 
surgical ICUs across the state). Five states (36%) presented 
CLABSI rates by hospital without stratifying infections 
by unit settings within each hospital. Nine states (64%) 
stratified CLABSIs by hospital-specific units, delineat-
ing CLABSI rates for each ICU type within each hospital. 
Five states (36%), Massachusetts, Missouri, New York, 
Oregon, and Pennsylvania, presented data using 2 of these 
3 approaches, such as unit type and hospital-specific unit 
type. Only 1 state (7%), Tennessee, presented data in all 
3 formats (Table 2).

Reports typically organize unit-level CLABSI rates into 
3 overarching categories: critical care, inpatient, and/or spe-
cialty care. The most common critical care unit types 
reported were medical (86%), medical/surgical (71%), 
and surgical (64%; Table 3). Three states (21%) reported 
CLABSIs by noncritical care inpatient and/or specialty care 
units (data not shown). Pennsylvania reported CLABSIs 
for 10 inpatient units and 1 specialty care unit. South Carolina 
pooled all inpatient units together except for inpatient reha-
bilitation and inpatient long-term care, and Washington 
reported infection data for inpatient long-term care.

Two states (14%), Colorado and South Carolina, reported 
CLABSI in long-term acute care hospitals. This is separate 
from CLABSI data reported by Pennsylvania and Washington 
for inpatient long-term care units.

We analyzed the total period of available data by state, 
using their most recent reports to gauge the length and 
time lag of data collection. The most common time frame 
represented by the reports was 1 year (10 states, 71%). The 
average time lag between collection and publication was 
6 months, with a range of 2 to 11 months (Table 4).

Discussion
The increasing demand for value-based purchasing and 
pay for performance necessitate measuring and reporting 
data that are standardized, accurate, and accessible.11,20 
CLABSI measures are among the most mature and, as 
such, could inform how health care monitors, publicly 

Table 1. CLABSI Reporting Methods

State
CLABSI 
Ratea

Standardized 
Infection 
Ratiob

Device 
Utilization 

Ratioc

Colorado 
Connecticut  
Delaware  
Illinois 
Maine 
Massachusetts   
Missouri 
New York 
Oregon 
Pennsylvania   
South Carolina 
Tennessee  
Virginia 
Washington 

Summary Yes = 86% Yes = 36% Yes = 29%
No = 14% No = 64% No = 71%

Abbreviation: CLABSI, central line–associated bloodstream infection.
aCLABSI rate: number of infections per 1000 central line days.
bStandardized infection ratio: observed number of infections divided 
by expected number of infections.
cDevice utilization ratio: device days to patient days.
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reports, and accounts for patient outcomes. This report 
characterizes the continuing efforts of states to monitor 
and report CLABSI data. While most states endorse reduc-
ing CLABSI as a priority,8 only 28 states (55%) mandate 
CLABSI monitoring, and only 14 (50%) of those 28 man-
dated states had CLABSI data publicly available on their 

state health department Web sites during our June 2010 
study.

The methods used to monitor and report infections varied 
widely among the states. We identified significant variation 
in the presentation of infection rates, methods of risk adjust-
ment, locations and care settings reported, time span of data 

Table 2. Summary of CLABSI Infection Data by Location

State
Unit Type 

Onlya
Hospital/
Nonunitb

Hospital-
Specific Unitc

Long-Term Acute 
Care Hospital

Colorado  
Connecticut 
Delaware 
Illinois 
Maine 
Massachusetts  
Missouri  
New York  
Oregon  
Pennsylvania  
South Carolina  
Tennessee   
Virginia 
Washington 

Summary Yes = 50% Yes = 36%    Yes = 64%      Yes = 14%
No = 50% No = 64%    No = 36%      No = 86%

Abbreviation: CLABSI, central line–associated bloodstream infection.
aUnit type: CLABSIs aggregated by unit type (eg, surgical intensive care unit) across state.
bHospital/nonunit: CLABSIs tallied by hospital, but not units within each hospital.
cHospital-specific units: CLABSIs tallied by unit types within each hospital.

Table 3. Summary of CLABSI Infection Data by Unit Setting: Critical Care Unitsa

Critical Care Units CO CT DE IL ME MA MO NY OR PA SC TN VA WA Total %

All adult ICUs pooled   14
Burn    21
Coronary    21
Medical cardiac   14
Medical major teaching 0
Medical all others             86
Medical/surgical major teaching    21
Medical/surgical all others           71
Neurologic  7
Neurosurgical    21
Pediatric cardiothoracic   14
Pediatric medical       43
Pediatric medical/surgical     29
Surgical          64
Surgical cardiothoracic       43
Trauma    21

Abbreviations: CLABSI, central line–associated bloodstream infection; ICU, intensive care unit.
aData collected during June 2010. Check signifies CLABSI data for critical care unit type were presented, by unit type only, hospital-specific unit 
type, or combined with other known unit types into an aggregate number (see Table 1). “All adult ICUs pooled” indicates no specific delineation 
of unit types in the summary rate. No check signifies CLABSI data not presented.

 at PENNSYLVANIA STATE UNIV on May 16, 2016ajm.sagepub.comDownloaded from 

http://ajm.sagepub.com/


Aswani et al.	 391

collection, and time lag to reporting. As such, the available 
data present a confusing picture.

The lack of comparative data highlights the importance 
of standard approaches for the type, manner, and frequency 
of CLABSI measures reported. Unless all institutions 
provide the same quality and type of data, it is difficult 
for consumers, payers, or regulators to compare infections 
within or across states, potentially making inaccurate infer-
ences about the quality of care.11

In addition to state efforts, we recognize that there 
are a growing number of national efforts to publicly report 
CLABSIs. These are likely not first choice options for 
consumers who wish to compare hospital performance. 
Nevertheless, they complicate the picture of CLABSIs 
even further and intensify our concern. The Agency for 
Healthcare Research and Quality (AHRQ) included aggre-
gate CLABSI data in the 2010 National Healthcare Quality 
Report.21 The AHRQ report used CLABSI rate as the metric 
of choice. The CDC released the first public CLABSI report 
in May 2010 based on NHSN data and a limited state 
cohort.14 The CDC report used the SIR as the metric of 
choice. The Commonwealth Fund posted hospital-specific 
CLABSI data in July 2010, as part of their Why Not the 
Best? Web series. The report includes data for 936 hospitals 
in 44 states. Each of these adds momentum to CLABSI 
efforts, but not necessarily clarity to our understanding of 
whether we actually reduce CLABSIs in US hospitals.

Our study highlights the need for the federal government 
to set the rules for how hospitals define, monitor, and report 
CLABSIs. A step toward this goal is the newly enacted CMS 

rule that requires hospitals to report ICU CLABSI data, 
using NHSN definitions, as part of CMS Compare. By 
aligning payment policies to reward hospitals for reporting 
and reducing infections, and encouraging transparent public 
reporting of infections using valid data, the CMS efforts 
should provide valuable information to consumers and help 
the industry learn how to broadly improve outcomes.

Yet required use of the NHSN definitions and database 
and hospital payment tied to CMS Compare public reports 
are not sufficient to assure that hospitals prevent CLABSIs. 
Most important, there must be assurances that the data 
reported are valid. Although monitoring mechanisms 
through NHSN help streamline data entry and manage-
ment, few mechanisms exist to ensure the accuracy of the 
data. Methods to mitigate bias coupled with an auditing 
system can help ensure that performance reports are 
accurate.11

Limitations
This study has several limitations. First, we searched only 
state health department Web sites, thus data may be publicly 
available that we did not consider (eg, on individual hospital 
Web sites). We recognize that not all publicly available 
CLABSI data are present in this article; however, a compo-
nent of consumer-friendly data is easy access. Nevertheless, 
15 states have publicly available data, and by virtue of fre-
quency and formatting, they convey cause for concern. Sec-
ond, we conducted our review during a single month, and 
there is no way to know what Web updates might be 

Table 4. Length of Data Collection and Time to Publish

State
Last  

Report Date Last Report Time Frame
Last Report Time 

Length
Time Lag to Public 
Report (Months)

Colorado 1/15/10 August 2008 to July 2009 Year 6.5
Connecticut 10/1/09 July 2008 to June 2009 Year 3
Delaware 6/1/10 January to March 2010 3 Months 2
Illinois N/A January to December 2009 Year N/A
Maine 1/31/2010 January 2008 to June 2009 1.5 Years 7
Massachusetts 4/1/2010 July 2008 to June 2009 Year 9
Missouri 12/1/2009 April 2008 to March 2009 Year 8
New York 5/1/2009 January to December 2008 Year 4
Oregon 5/24/2010 January to December 2009 Year 4.75
Pennsylvania 12/1/2009 July to December 2008 6 Months 11
South Carolina 2/1/2010 December 2008 to 

November 2009
Year 2

Tennessee 12/1/2009 January to December 2008 Year 11
Virginia 12/4/2009 July to September 2009 3 Months 2.25
Washington 4/14/2010 January to December 2009 Year 4

Summary Year and a half = 7% Average = 5.73 months
Year = 71%
Half a year = 7%
Quarter = 14%
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forthcoming. Third, we did not validate the accuracy of the 
Web reporting. Yet the intent of making CLABSI data pub-
licly available is to make consumers use them when selecting 
a provider or assessing improvement efforts within a hospital; 
thus, we assumed the data are accurate. Finally, the data are 
time sensitive and may change by the time the results of this 
study are available. As the demand for quality health care 
increases, states are constantly implementing new legislation 
to meet the demands of consumers. Nevertheless, the amount 
of data should only increase; thus, new reports will be clearly 
discernable.

Conclusions
Although HAI in general and CLABSI in specific have received 
tremendous attention from Congress, the public, and the media, 
only 15 states (29%) report CLABSIs on their state health 
department Web sites. Among those that do report, the methods 
of data collection and reporting, public disclosure requirements, 
and schedules for reporting vary widely. This limits the value 
of the reports for consumers, payers, and regulators.

We applaud the new CMS rule regarding CLABSI data 
collection, submission, public reporting, and influence on 
hospital payment. The potential to eradicate a preventable 
harm is real through these standardized efforts. Yet these 
policy provisions do not go far enough. We encourage CMS 
to build a rigorous process to validate CLABSI data using 
clinical records.

There are few health care harms for which we have 
the knowledge and experience to accurately measure and 
nearly eliminate. Yet CLABSIs—although common, 
costly, and often lethal—are also largely preventable. 
Hundreds of hospitals in states across the United States 
and in countries around the world have nearly eliminated 
these infections. Consumers who want to choose high-
quality care have the right to know whether their local 
providers have invested the time and effort to reduce 
these infections. Only when CLABSI data are uniformly 
collected, reported, clinically validated, and made trans-
parent will such a choice be possible. CLABSI can pro-
vide a model for monitoring and reducing other types of 
preventable harm.

Appendix
Summary of HAI Legislation by State

States 
Collecting 
CLABSI Data 
Under the 
Authority of a 
State Law or 
Administrative 
Regulation

Is the State 
Law or 

Regulation 
Mandatory 

(M) or 
Voluntary 

(V)?

Data 
Collection 

Entity

Does the 
HAI Law 
Require 

the 
Public 

Release 
of Data? What Is the Public Reporting Mechanism?

Date of First 
Required 

Public 
Reporting as 
Specified in 

the Law

Does 
the State 
Currently 

Have 
Publicly 
Released 

Data 
Available 
Online?

AL M NHSN Yes Annual report to be produced 
electronically or in hard copy

Not specified No

AKa V State 
agency

No None specified Not specified No

AR Vb NHSN Yes Annual report submitted to legislature and 
published on state agency Web site

1/1/2010 No

CA M NHSN Yes Annual report provided to the governor, 
legislature, and posted on state agency 
Web site

1/1/2011 No

CO M NHSN Yes Annual report submitted to legislature and 
posted on state agency Web site. 
Semiannual information bulletins are also 
required.

1/15/2008 Yes

CT M NHSN Yes Annual report submitted to legislature, 
published on state agency Web site, and 
made available to the public

10/1/2008 Yes

DE M NHSN Yes Initial annual report to legislature and 
published on state agency Web site; 
quarterly updates thereafter

6/30/2009 Yes

IL M State 
agency

Yes Annual report submitted to legislature and 
posted on state agency Web site

Not specified Yes

ME M NHSN Yes Annual report published on state Web site 
and available on request

Not specified Yes

MD M NHSN Yes Annual report with no further specification 10//1/1995c No
MA M NHSN Yes Publication on state Web site Not specified Yes
MN M State entity Yes Web-based system 1/1/2009d Yes

(continued)

 at PENNSYLVANIA STATE UNIV on May 16, 2016ajm.sagepub.comDownloaded from 

http://ajm.sagepub.com/


Aswani et al.	 393

Appendix (continued)

States 
Collecting 
CLABSI Data 
Under the 
Authority of a 
State Law or 
Administrative 
Regulation

Is the State 
Law or 

Regulation 
Mandatory 

(M) or 
Voluntary 

(V)?

Data 
Collection 

Entity

Does the 
HAI Law 
Require 

the 
Public 

Release 
of Data? What Is the Public Reporting Mechanism?

Date of First 
Required 

Public 
Reporting as 
Specified in 

the Law

Does 
the State 
Currently 

Have 
Publicly 
Released 

Data 
Available 
Online?

MO M NHSNe Yes Publication of annual consumer guide made 
available to the public

Not specified Yes

NV M NHSN No Not specified Not specifiedf No
NH M NHSN Yes State agency statewide database Not specified No
NJ M NHSN Yes State agency Web site publication; 

inclusion of data in state hospital 
performance report

Not specified No

NM V NHSN Yes As determined by HAI advisory committee 07/01/2011 Yes

NY M NHSN Yes Statewide database and annual report 
submitted to governor, legislature, and 
posted on state agency Web site

May 1 of 
each year

Yes

OH M NHSN Yes Publication on state agency Web site Not specified No
OK M NHSN Yes Annual report Not specified No
OR M NHSN Yes Published rates biannually starting January 

2010; quarterly beginning in January 2011; 
annual report also required

1/2010; 
thereafter 
April of 
each year

Yes

PA M NHSN Yes Annual report to legislature, posted on 
state agency Web site, and available for 
public inspection

5/1/2003g Yes

RI M State 
Agencyh

Yes Annual report to legislature and published 
on state agency Web site

Dec-2010 Yes

SC M NHSN Yes Annual report to legislature and published 
on state agency Web site

2/1/2009 Yes

TN M NHSN Yes Annual report published on state agency 
Web site; consumer database

6-8 months 
following 
submission 
of facility 
reports

Yes

TX M NHSN Yes Annual report published on state agency 
Web site and other publicly accessible 
formats

Not specifiedi No

UT M State 
agency

No None specified Not specified No

VT M NHSN Yes Publication of hospital submitted reports 
on state agency Web site

Not specified Yes

VA M NHSN Yes Hospital submitted data may be released 
to the public on request

Not specified Yes

WA M NHSN Yes Annual report on state agency Web site 12/1/2009 Yes
WV M NHSN Yes Annual report to legislature; other public 

availability as determined by HAI advisory 
committee

1/15/2011 No

Abbreviations: CLABSI, central line–associated bloodstream infection; HAI, health care–associated infection; NHSN, National Healthcare Safety Network.
aCollection of data is authorized under a state reportable infectious disease administrative rule.
bLaw requires mandatory CLABSI monitoring by facilities; however, submission of the collected data to the state agency is voluntary.
cPublic reporting requirements made pre-HAI reporting requirements. CLABSI public reporting to begin in 2010.
dCLABSI reporting began in November 2009.
eFacilities also have the alternative option of reporting to the state agency.
fData collection using NHSN is scheduled to begin June 1, 2010.
gAlthough Pennsylvania’s statute specifically states public reporting is to occur “no later than May 1, 2003,” amendments to the law requiring 
CLABSI and other HAI reporting to NHSN were not enacted until 2007 with the passage of the Pennsylvania Healthcare-Associated Infection 
Act, also known as Act 52.
hSome hospitals are reporting to NHSN; not expanded statewide because of funding issues.
iCLABSI monitoring not scheduled to begin until January 1, 2011.
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